The excitation, growing and damping of current instability is an important and vital subject for a lot of studies through its importance in communication for instance and in understanding the nature of space and the interpretation of many phenomena in space and astrophysics. Recent analytical and numerical works are presented to describe and investigate the excitation and growing of kinetic electron-ion two streams instability in anisotropic inhomogeneous dusty space plasmas. We elucidated the thermal effects of plasma species on the characteristics of such instability. It is found that the gradient of space plasma temperature, 
Introduction
The Buneman instability [1] - [7] is one of the current-driven plasma instabilities. The Buneman instability represents the stimulated Cherenkov radiation of the low-frequency. The Buneman (electron-ion two streams) instability takes place in a current-driven system where electron and ion beams drift at different velocities. Strong electron streaming leads to the growing of Buneman instability. This growing mode leads to strong localized electric fields. The resulting electron scattering produces strong enhanced resistivity and electron heating [8] .
From the experimental point of view, a rapidly growing of the ultra-high-frequency (UHF) (>250 MHz) wave burst, identified as the Buneman two-stream instability, was detected at the beginning of a high-current plasma discharge [9] . The Buneman instability operates in both magnetized and unmagnetized plasmas near the electron plasma frequency (in the electron reference frame) and is excited when the electron drift velocity exceeds the electron thermal velocity [10] - [12] .
For plasma turbulent heating, plasma heating in discharges and closed magnetic traps, acceleration of plasmoids, and for producing self-induced electric fields in plasmas, strong electric fields are used. This causes currents V T m = ), the current Buneman's instability arises. This type of instability is excited kinetically [13] [14] , however, it is excited hydrodynamically when u considerably exceeds a certain threshold value ( )
In this case, the development of the instability involves a displacement of the plasma regions and results in the variation of the spatial configuration of the plasma. On the other hand, near the threshold when cr u u u ∆ = − , or when waves receive energy-due to Cherenkov resonance-from a small group of resonance particles, this instability becomes kinetic. In this case, the phase velocities of the waves are less by an order of magnitude than the thermal velocities of the particles.
As application, excluding the sheath regions, experiments in the magneto-plasmadynamic MPD thruster have shown that the electron drift velocity is only a small fraction of the electron thermal velocity, effectively stabilizing the Buneman instability. Streaming between reflected protons and upstream electrons gives rise to a strong Buneman instability [15] [16] . It is likely to attribute the Buneman instability and the modified two stream instability to play important roles in the production of high energy electrons at SNRs (supernova remnants). In astrophysical plasmas, the magnetic-reconnection Buneman instability may be excited [17] .
Generally speaking, waves and instabilities occupy a significant part of modern plasma physics research because most properties of plasmas are related to the fundamental wave modes in laboratory and space plasma systems. In recent years, numerous studies showed interest in investigating dusty plasmas having electrons, ions, and charged dust grains of spherical shapes [18] - [23] .
When dust grains are immersed in plasma, they become negatively charged because impinging electrons move faster than impinging ions. The negatively-charged dust grains can be considered as a third plasma species, so the plasma consists of electrons (negative), ions (positive), and dust grains (negative) [24] .
In the presence of particle streaming, Jeans instability and the Buneman instability can overlap [25] . Further studies examined the influence of dust size distribution on the Jeans-Buneman instability [26] . Besides, the Buneman-type streaming instability may be developed in a low-temperature collisionless plasma in the presence of highly-charged impurities or dust and an ion flow. The important feature of the instability is that it takes place for supersonic as well as for subsonic velocities of the flow, thus being able to develop even in the pre-sheath and plasma bulk regions of low-temperature discharges where ion speeds are below the sound velocity [27] .
Since charged dust in laboratory plasmas are generally levitated by electric fields, ions which acquire drifts due to these fields can stream through the dust, leading to various kinds of streaming instabilities, among them the Buneman instability. Recently, an ion-dust streaming instability with frequency less than the dust-neutral collision frequency was investigated [28] . The instability may have application to observations of waves in certain laboratory dc glow discharge dusty plasmas. Besides, dusty plasmas in the laboratory generally have finite spatial extent; therefore boundary effects may alter the properties of such ion-dust streaming instabilities. Recently, ion-dust streaming instability in plasma containing dust grains with large thermal speeds was considered using kinetic theory [29] .
Buneman-type instabilities in a dusty plasma have been investigated before by many authors, e.g., ion-dust streaming instability in processing plasmas including collision effects [30] , Buneman-type streaming instability in a plasma with dust particulates without collisions [27] , and ion-dust two-stream instability in a collision including a magnetic field and collisions [31] .
We extend previous work [13] [14] [32]- [37] for space plasma, with the following new consideration: 1) different temperature regimes (a mechanism for instability growth control), 2) plasma temperature inhomogeneity, 3) space dusty plasmas.
Space Plasma Kinetic Dispersion Relation
Let us consider an inhomogeneous space plasma immersed in a static magnetic field 0 0
with cold weakly magnetized dusts. Plasma temperature inhomogeneity is perpendicular to H 0 , i.e., directed along the x-axis.
In a dusty plasma, the quasi-neutrality condition should be adopted to include dust grains as:
For low β (the ratio of thermal to magnetic pressure), the kinetic dispersion relation governing the system is:
1 0 ( ) W Z α is the known probability integral with amplitude: 
Threshold of Instability
For the excitation of instability we set 0 0 , , 
ln ;
Regardless the temperature ratio d i T T , for a dusty plasma, we have:
In linear regime, and under the specific conditions mentioned above (which agrees with experiment), the dispersion relation (1) reads:
where de Te pe r V ω = is the electron Debye radius.
Assuming in (2), ω′ → ω 0 and u → u cr , we obtain the threshold velocity of instability as: 
It is clear that this instability depend strongly on the following parameters: plasma dust, temperature inhomogeneity ( Critical velocity against ion and electron thermal velocities, and dusty particles; Critical current velocity against electrons and ions thermal velocities; Critical current velocity against electrons and dust thermal velocities; Critical current velocity against ions and dust thermal velocities, Critical current frequency against electrons and ions thermal frequencies due to inhomogeneity; Critical current frequency against ions and dust thermal frequencies due to inhomogeneity; Critical current frequency against electrons and dust thermal frequencies due to inhomogeneity. Table 1 
Special cases
The table shows clearly the temperature inhomogeneity controlling, accordingly the initiation of current instability. For example, strong inhomogeneity in the dust temperature increases the cr u , hence delaying appearance of instability.
Excitation of Instability
The excitation of Buneman instability put the plasma into a strongly turbulent state. Then a strong turbulent heating of the plasma leads to a rapid increase of the threshold current cr u of the instability up to a value u , Therefore, it will be of great interest to investigate here this instability at current velocities close to the threshold values.
Accordingly, let us consider that the current velocity slightly exceeds the instability threshold, i.e., Table 1 . Effect of temperature inhomogeneity on the threshold current velocity of the instability. [ ]
[ ]
where, 
The growth rate k γ against the temperature gradients Td ω , Te ω and Ti ω are shown clearly in Figure 2 .
The growth rate and frequency of the instability for special cases of inhomogeneous magnetized dusty space plasma are investigated, i.e., for: 1) Weak and strong electrons temperature inhomogeneity ( 
Discussion and Conclusions
In this paper, analytical and numerical works are presented to describe and investigate the excitation and growing of kinetic electron-ion two streams instability in the anisotropic inhomogeneous dusty space plasmas. We elucidated the thermal effects of plasma species on the characteristics of such instability.
It is found that the gradient of space plasma temperature, 
This shows that temperature inhomogeneity is a mechanism for growing or damping of the instability. Another mechanism is the magnetic field. As in Figure 3 the relations between the cyclotron frequencies ce ω , Figure 3 . Growth rates k γ against cyclotron frequencies ce ω , ci ω , cd ω .
ci ω , cd ω , and growth rate k γ are shown.
It is clear that magnetized electron is a good mechanism for depression and saturation of such instability. This mechanism is also applicable for extremely strong magnetized ions and dust.
Under investigation is the nonlinear and multi-ion species effect on the dispersion characteristics of such instability.
